Situs inversus is a rare congenital anomaly, characterized by transposition of the large organs. Although the anomaly is generally without symptoms, it can cause difficulties in the diagnostic process. We present the case of 44-year old man presenting with acute cholecystitis. The patient underwent successful laparoscopic cholecystectomy, from which he recovered uneventful. Performing a laparoscopic cholecystectomy in a patient with situs inversus can be technically more demanding and requires re-orientation from the surgeon.
Introduction
Situs inversus totalis is a rare congenital condition where both thoracic and abdominal organs are transpositioned to the opposite site of the body. This condition was first described in 1600 by Fabricius and it occurs in 1:20,000 hospital admissions. 1 Regularly, patients are asymptomatic but a higher incidence of other anatomical anomalies is found, such as cardiac anomalies and Kartagener's triad (bronchiectasis, sinusitis, and situs inversus). 2 Previous research did not indicate that patients with situs inversus totalis have a higher risk of developing gall stone disease. 3 However, it can cause difficulties in the diagnostic process especially if the situs inversus was previously unkown.
Case Report
A 44-year old male, known with total situs inversus, presented himself at the emergency room complaining of acute colicky pain in the epigastric region and the left upper quadrant. The pain radiated to his back and he was nauseous. Examination of abdomen was normal. Laboratory testing showed a slightly elevated bilirubin (20 µmol/L) and alanine aminotransferase (ALAT) (59 U/L) and leucocyte count (12.5×10 9 /L), the Creactive protein was normal (2 mg/L). Chest radiograph showed a mirror image of the heart configuration confirming situs inversus ( Figure 1 ). Abdominal ultrasonography showed multiple concrements in the gall bladder located in the left upper quadrant, establishing a diagnosis of symptomatic cholecystolithiasis. During the evaluation the patient became free of pain. He was discharged with an appointment at the outpatient clinic with planning of an elective cholecystectomy.
Three days later he returned to the emergency department with recurrence of the abdominal pain in the left upper quadrant. Pain had become more constant. Abdominal exam revealed decreased peristalsis, and pain from percussion and palpation mainly in the left upper abdomen. At laboratory testing the bilirubin and ALAT were comparable, but a slight increase in leucocyte counts (13.75×10 9 /L) and C-reactive protein (14 mg/L) were seen. The patient was admitted for emergent cholecystectomy for acute cholecystitis.
Laparoscopic cholecystectomy was carried out using a 4-trocar technique. The surgeon was positioned on the right side of the patient and a sub-umbilical incision was made. A 12 mm balloon trocar was placed into the peritoneal cavity. Inspection conformed a total situs inversus with liver and gall bladder positioned in the left upper abdomen ( Figure 2 ). Stomach was located right from the hepatic round ligament ( Figure 3 ). The gall bladder was infected and partially necrotic. Furthermore, gallbladder ascites was seen in left side of the abdomen. The surgeon inserted respectively a 12-mm trocar sub-xiphoidal and two 5-mm trocars in left upper quadrant of the abdomen. Calot's triangle was carefully dissected. The ductus cysticus and cystic artery clipped and cut after achieving a critical view of safety ( Figure 4 ). The gallbladder was fully dissected from the liver bed and removed from the peritoneal cavity using an endobag. The patient was treated with 3 days of intravenous antibiotics postoperatively. He showed normal recovery and was discharged from the hospital on day three after surgery. At day 12 the patient was seen at the outpatient clinic. The patient was fully recovered.
Discussion and Conclusions
Total situs inversus is an uncommon genetic disorder. Usually, patients with this condition are asymptomatic and incidence of cholelithiasis is equal to people with normal anatomy. Especially in patients in whom the anomaly is unknown, correct diagnosis of abdominal pain can be difficult. Most situs inversus-patients with cholelithiasis present with abdominal pain in the left upper quadrant. However, it has been suggested that approximately 30% of these patients complain of only epigastric pain 2 and approximately 1 in 10 may only experience pain on the right sight of the abdomen. 4 This phenomenon cannot be anatomically clarified yet some author hypothesize that it may be caused by nervous tissue which does may not take part in the general transposition. 5, 6 First successful laparoscopic cholecystectomy in a total situs inversus-patient was performed in 1991. 7 It should be taken into account that the mirrored anatomy can make the operation more difficult. The surgeon stands on the patients' right sight, which necessitates mental adaptation and increased orientation time. Moreover, ergonomical problems can arise during surgery. Literature suggests an advantage for the left-handend surgeon. 8 In people without situs inversus a variety of anomalies is seen in the hepatobiliary anatomy. One of these anomalies is an inferior cystic artery. It is described that in up to 80% of patients with normal anatomy the cystic artery arises from the right hepatic artery within the hepatobiliary triangle. From there it goes directly to the gallbladder, cranial from the cystic duct. The inferior cystic artery is an anatomical anomaly where the cystic artery originates outside of this triangle and runs inferiorly from the cystic duct. This anomaly is seen in 6% of patients. 9 One study reported a case of a patient with situs inversus totalis showing the inferior cystic artery exactly mirrored from the original situation. 10 These differences in hepatobiliary anatomy can also complicate the surgical procedure. It has been stated that it might be helpful to perform magnetic resonance cholangiopancreatography procedure in patients with situs inversus before undergoing their cholecystectomy. Hepatobiliary anatomy can be analysed, thereby more careful preparation is guaranteed. 10, 11 Total situs inversus is associated with the syndrome of Kartagener. Besides transposition of the general anatomy patients have chronic sinusitis and bronchiectasis. Symptoms are due to defect in function of cilia. Thereby, most men with Kartagener's syndrome are infertile. 12 In this case, our patient told us he has a child but due to conceiving problems he and his wife underwent an intracytoplasmic sperm injection procedure. Consequently, we can assume that our patient has Kartagener's syndrome. 
